the R.A.M.C., with which he served in France from the beginning of 1918.
Officer in Sarawak had fallen vacant, and he was appointed to this position in 1920 largely, he thought, because he had succeeded in obtaining the Fellowship of the Royal College of Surgeons the preceding year.
In Borneo he occupied a post of considerable responsibility. It provided him not only with a rich experience in dealing with sick people, but also with the opportunity of pursuing an interest in anthropology and zoological matters that had already revealed itself while he was still a schoolboy. The forests and river valleys which he was able to explore in his rare leisure moments were not only the home of primitive tribes, but also of many sub-human primates, with the orang-utan representing the great apes at one end of the spectrum, and the tarsier and tree-shrew, the presumed precursors of all other primates, at the other. Through his amiable relations with the natives, and particularly because of his success in treating yaws, Le Gros was made a fellow member of the Sea Dyaks, whose tattoo marks he proudly bore on his shoulders. In his autobiography he writes charmingly of the initiation ceremonies at which he was thus adorned as the 'Great Chief of the Witch Doctors '. autobiography, in the course of which an operating theatre was built and a photographic studio transformed into a room to house monkeys.
Just before the outbreak of the Second World War in 1939, Le Gros accepted an invitation to fill the Chair of Anatomy at University College London, which had fallen vacant when H. H. Woollard, Elliot Smith's successor in the Chair, died unexpectedly. None of his colleagues in the Department was aware of this projected move, even though Le Gros had started searching for a new home. With the outbreak of war, however, it was mutually agreed that the arrangement should be shelved until hostilities ceased, but before that day came, Le Gros had decided not to move. He continued as Dr Lee's Professor of Anatomy until his retirement in 1962, and then maintained his connexion with the Oxford Department in an honorary capacity until his death on 28 June 1971. During the nearly thirty years he was its head, it had grown from a small and not very distinguished school into one that ranked with the best in the country.
Comparative Primate anatomy
In general Le Gros's research interests reflected those which characterized the anatomical scene of the inter-war years, and in particular the stimulus he gained from the example of Elliot Smith. Le Gros also records that he was much influenced by Arthur Keith, by Wood Jones, and by Woollard, the man who reintroduced British anatomists to the experimental approach in research. It was Elliot Smith who had suggested that while in Sarawak Le Gros should collect Tar sins and Tupaia for anatomical study. He also urged Le Gros to make observations on the living creatures, and to pay particular attention to their visual apparatus. Elliot Smith regarded both species as 'surviving members of the Eocene family from which our own Simian ancestors were derived', and he charged Woollard, who was then a member of his staff at University College, with the study of the anatomy of Tarsias, giving him two specimens that had been collected by Dr Charles Hose, as well as some material sent him by Le Gros, and among which were a number of well-preserved brains. The study of Tarsias being pre-empted, Le Gros on his return from Sarawak accordingly embarked on a series of anatomical studies of the tree-shrew ( Tupaia minor) and of the pentailed tree-shrew ( lowii). The lines he followed were in general those that had been set by Woollard, to whose studies Le Gros paid generous tribute in his monograph on Ptilocercus. Even if both men were inspired directly and indirectly by Elliot Smith, it is no exaggeration to say that comparative anatomy owes to these two investigators the most reliable basic information that has yet been published about the structure of these primitive forms.
W ilfrid Edward Le Gros Clark

N eURO AN ATOMICAL STUDIES
It was Le Gros Clark's study of the macro-and micro-anatomy of the treeshrew brain that launched him on a series of investigations of the cortical and other connexions of the thalamus and lateral geniculate body. He began with a detailed account of the thalamic nuclei of Tupaia minor, and of the thalamus in the insectivora generally. Both studies were published in 1929, and were based on classical histological methods, with the use of toluidin blue and ironhaemotoxylin staining. The same methods were used in an account of the micro-anatomy of the thalamus of Tarsius which appeared a year later. Because of his known interest in the lamination of the lateral geniculate body, he was then given by the Zoological Society of London the brain of a pig-tailed monkey that had been blinded in one eye some years before its death. His study of this specimen, and of the brain of a woman, one of whose eyes had been surgically removed two years before death, gave him the opportunity of confirming Minkowski's observation, based upon an experimental study of the macaque brain, that the crossed and uncrossed optic fibres from the same and opposite sides undergo complete segregation in the geniculate body, so that the fibres from each side end separately in a different set of three layers of nerve cells. Following on this observation, Le Gros embarked on a series of experimental studies of the connexions of the sensory pathways of the spinal cord with the thalamus and the cerebral cortex, using the Marchi and Nissl methods of staining to follow the cellular and fibre degeneration which occurred after discrete lesions in different specified points of the central nervous system. In spite of the variable and often imprecise results associated with these staining methods, Le Gros, who was among the first to study degeneration in the cortex after lesions in the thalamus, was able to make valuable observations about the sensory projections to the cortex, and about the cortical connexions of various thalamic nuclei. His first experiments, in which rats were used, showed that there is a direct reciprocal relation between the antero-medial nucleus of the thalamus and the cerebral cortex. In collaboration with Boggon, and using the Clark-Horsley stereo-taxic instrument for the placing of lesions, he then extended his experiments to the brain of the cat, lesions being made both in the thalamus and the cingular areas of the cortex. Boggon also collaborated in a study, published in 1934, of the thalamic connexions of the parietal and frontal lobes of the brain of the monkey. In this work Borrell's methylene blue staining was used to diagnose and localize retrograde cell atrophy in the thalamic nuclei after cortical lesions. These studies yielded highly precise information about thalamic projections to the pre-and post-central areas of the cortex.
Then followed an experimental study, in which Penman collaborated as surgeon, in which minute lesions were made in the retina of the monkey, in order to study the transneuronal degeneration which followed. The results again confirmed Minkowski's observation that the crossed and uncrossed optic fibres terminated separately in different laminae of the lateral geniculate body. Different retinal areas had a very precise localization, and the macula was found to be projected on to only the caudal two-thirds. In the following years appeared papers on the cortical projections of the pulvinar and of the thalamic connexions of the temporal lobe of the macaque brain. These studies showed that the auditory projection was limited to the middle third of the superior temporal gyrus, and that at least part of the pulvinar projected on to the temporal lobe region of the cortex.
At this point Le Gros turned his attention to the thalamic terminations of the ascending spinal tracts, showing, on the basis of studies in which lesions were made in the spinal cord, medulla and mid-brain, that of those which reach the thalamus, the great majority of the fibres of the medial and spinal lemnisci, together with those of the brachium conjunctivum, end in different parts of the pars externa of the ventral nucleus of the thalamus. The report of this excellent piece of research appeared in a volume of the Journal of Anatomy which was dedicated to Elliot Smith. Other papers published in the two years before the onset of the Second World War filled in many details about the interconnexions of the thalamus and the cortex. In one of these he reported the negative observation that long association fibres did not connect different parts of the visual cortex and other parts of the cortex in front of the lunate sulcus.
At the beginning of the war Le Gros was joined by Paul Glees, then a refugee from Germany and nowr Director of the Institute for Histology and Neuro anatomy in Gottingen, by whom he was introduced to the techniques of silver staining. There soon followed a study which showed that each main optic fibre usually ended in a spray of five to six branches, and therefore in relation to five or six cells of the lateral geniculate body, the crossed fibres ending in laminae 1, 4 and 6, and the uncrossed in laminae 2, 3 and 5. These findings, when related to those that had already been made, led Le Gros after the war to formulate a concept of a possible central mechanism which could be related to the trichromatic theory of colour vision. His hypothesis was tested in an experiment which showed that two of three monkeys that had been kept in red light suffered degeneration of the cell layers which were believed, on the basis of other indirect evidence, to be associated with the blue mechanism. This concept has, however, failed to stand up to later physiological work, and more recent observations made with the help of the electron microscope also suggest that something more than a straightforward numerical relation exists between optic fibres and geniculate cells.
In spite of a certain amount of recent work that does not always support the findings made in the thirties, Le Gros Clark's studies of the sensory projections of the brain stand out with distinction in a period when he was able to test his findings against those of other distinguished workers of the period such as Earle Walker, Poliak and Papez. His researches helped considerably to provide the foundation of our present knowledge of the sensory projections of the cerebral cortex, and of corticothalamic relationships in general.
In addition to this neuroanatomical work, Le Gros Clark also helped greatly in our understanding of the topography and homologies of the hypothalamic nuclei in man. He also studied the olfactory tract, and provided some interesting information about the nerve supply of the pineal gland. Le Gros's mastery of the whole subject of neuroanatomy is epitomized in the sections on neurology which he contributed to standard textbooks on anatomy. While his own observations are perhaps less accurate than those of some of his contemporaries, as well as of later workers, he is still remembered for his contribution to an anatomical concept of the thalamus as a whole, and as a structure which is far more than just a simple relay station to the cortex.
Primate phylogeny
Le Gros had been interested in the question of Man's ancestry from the beginning of his professional career, and in the first years after his return to England from Borneo he published two brief notes on the Chancelade and Rhodesian fossil skulls. In effect they were no more than indications of his anthropological interests. Just before he moved to Oxford in 1934, he produced his first book, entitled Early forerunners of man. It was dedicated to Grafton Elliot Smith for the inspiration and guidance he had given, and chapter by chapter carefully reviewed the different anatomical body systems from the point of view of the light they might shed on the phylogenetic relations of the Primates. Apart, however, from his own observations on the tree-shrew, the book was, in the main, a compilation of what was already known about the anatomy of living and fossil Primates, and its conclusions did not depart from those which were then conventional. Its conceptual framework was that of the palaeontological writing of the period, much emphasis being placed on the now discredited idea of orthogenesis-i.e. the belief, in Le Gros's words, that 'the modification of an organism is not due to the natural selection of apparently fortuitous variations which may occur in any direction, but rather to a process of continuous change which is taking place in the germ-plasm itself'.
During the next ten years, when Le Gros was mainly occupied with neuro logical studies, he published only a few notes, again of no particular significance, on certain hominid fossils. In one of these, however, he lent support to a then novel but now accepted view that Pithecanthropus of Java and Sinanthropus of China are generically identical. Indeed, until 1946, Le Gros Clark evinced little direct interest in the story of the primate fossil record. From then on, however, this became a dominant preoccupation, which in the end completely overshadowed his neurological interests.
The transformation came about as a result of a visit which Le Gros made to South Africa soon after the end of the Second World War, and during the course of which he was persuaded by Professor Raymond Dart and the late Dr Robert Broom that the South African Australopithecine fossils were 'early representatives of the hominid line of evolution and quite distinct from the pongid line'. During the thirties, Le Gros had been highly cautious about such claims, to which he did not even refer in his 1934 book, which indeed did not so much as mention the existence of the original Australopithecine 'Taungs skull'. He was equally cautious, even sceptical, of the views of Dart and Broom in a long review published in 1940 in Biological Reviews. 'There is no room for doubt', he wrote, 'that these fossil genera are really apes and not primitive types of humanity', going on to say that 'there can be no justification for supposing that the South African fossil apes bear a direct ancestral relationship to Homo'. But after his first visit to South Africa he immersed himself more and more in the study of the fossil primate remains which Dart, Broom and their colleagues were unearthing in South Africa, and which the Leakeys were finding in East Africa, writing and lecturing ceaselessly on the subject. In spite of their ape-like features, he convinced himself that the Australopithecines had evolved by the early Pleistocene into small-brained 'hominids' which stood and walked 'approximately in human fashion'. As he put it, 'the Australopithecinae conform very closely to theoretical postulates for an inter mediate stage of human evolution', and are 'exceedingly primitive representa tives of the family which includes modern and extinct types of Man'. But Le Gros provided no critical discussion of the subjective nature of such 'theoretical postulates'. In his presidential address in 1961 to the British Association for the Advancement of Science, he went even further, and wrote that it 'was difficult to suppose that even the primitive and small-brained Australopithecines could have developed the inventiveness required for a tool making culture or could have collaborated in planned hunting expeditions if they had no verbal means (however elementary) for communicating instructions and for the social transmission from one generation to another of acquired skills'. But in speculating about the possible language of the Australopithecines, he again made no reference to the flimsy evidence on which Dart and others had based themselves when declaring that the Australopithecines were toolusers which coursed game across the plains as modern man might do. His commitment derived from a preoccupation with a few seemingly human characters in the fossils to the exclusion of the greater number which were ape-like, or which were neither one nor the other. In turning aside observations which threw doubt on some of the statements that were being made about the anatomical characteristics of the Australopithecine fossils, he never tired of remarking that it was necessary to pay attention to the 'total morphological pattern which is presented by an assemblage of features in a particular com bination'. But again he shut his mind to the likelihood that different students might wish to build different morphological patterns out of the same anatomical material.
His views, and the arguments on which they were based, are embodied in many papers, and in four books, of which the first was published in 1955 under the title Fossil evidence for human evolution. The second, The antecedents of man, appeared in 1959, and was in effect an updated version of his 1934 Early forerunners of man. Antecedents begins with a rebuttal of the concept of orthogenesis, but does not refer to the fact that Le Gros himself had once forcibly expounded this philosophy. The third book is the British Museum publication The history of the Primates, the first edition of which appeared in 1949, and the tenth in 1970. The fourth book, Man-apes or ape-men was published in 1967, and follows much the same pattern as the other three, but, as one reviewer put it, with some rather cursory and highly partial observations about the use of statistical techniques in the assessment of morphological differences.
Largely owing to Le Gros Clark's support for the views of Dart and Broom, the Australopithecine story soon became part of textbook orthodoxy. Analyses which pointed to a contrary view Le Gros either ignored or brushed aside as uninformed and inaccurate. He had embarked on a new mission and was unwilling to face or to answer the results of studies which showed that the anatomical facts about the Australopithecines were not always those claimed for them. The pain that any criticism of his views about the Australopithecines caused him is made only too obvious in his autobiography. But any distress that criticism caused was mollified by the fact that apart from a small number of sceptics, the rest of the anthropological world, as well as popular writers, were ready to abide by his pronouncements.
As one now has to look at the Australopithecine story, it was fortunate perhaps for Le Gros that death came when it did. For a little more than a year after he died, the fossil remains of another and quite different 'ape-man' were unearthed in Kenya in deposits which, on the basis of potassium-argon dating, are believed to be at least a million years older than the oldest estimates made for any of the Australopithecines-whether found in South or in East Africa. Enough information about the new finds has now been published to make it all but certain that this new and older fossil Primate will in due course relegate the Australopithecines to a side-line in the story of human descent. The estimates given for the cranial capacity of the new fossil indicate that the creature's brain was bigger than that of the Australopithecines (whose brains were certainly no bigger than those of any species of extant ape). Furthermore, the cranial vault of the new skull lacks the sloping sides which characterize the Australopithecines and living apes and, unlike both of these, the skull vault of the new fossil is smooth and devoid of crests. Its facial skeleton and teeth seem at first sight more man-like, and the related post-cranial skeletal remains resemble those of an upright creature to a far greater extent than do any which can be related with assurance to the Australopithecines. Long before the geological era which provides any evidence of the existence of Australo pithecines, it is now clear that creatures already existed whose structure demanded no subtle anatomical argument to reveal them as more human, as that term is understood by anatomists, than any pongid fossil ever previously found.
Controversy and authority
It is a nice question how physical anthropologists and others who have committed themselves to the current orthodox views about the phylogenetic significance of the Australopithecines are going to adjust to this new and compelling palaeontological evidence, and it is interesting to speculate how Le Gros himself would have reacted. The Piltdown contretemps is fresh in people's memory. Who now is going to believe that anatomists and physical anthropologists can from some inner and private knowledge decide the phylogenetic significance of such hominid features as might be discerned in creatures the bulk of whose other characters are ape-like, and some of which may be unique?
It fell to Le Gros to write the biographical memoirs for the Royal Society of two of the three men to whom he acknowledged his main inspiration, and on whose work his own interests were patterned. Of Keith, for whom he had a great admiration, he said that 'many of the items of evidence' on which he, Keith, relied to diagnose characteristics which might point to the great antiquity of Homo sapiens were 'faulty'. Wood Jones he described as a man who 'carried his arguments too far and sometimes rather seriously overstated the evidence on which he relied . . .', as a man who was guilty of 'needlessly caustic dis paragement of some of the great biologists of past days', and as one who was astute in controversy and intolerant of those who disagreed with him. In his autobiography Le Gros even regrets that his chief mentor, Elliot Smith, whose Royal Society obituary memoir was written by J. T. Wilson, had in his lifetime engaged too much in what he called polemical discussions. Le Gros saw himself as one who always shrank from controversy, and who only once was forced 'most reluctantly' into an 'unhappy dispute about the evolutionary significance of the Australopithecine group', about which he felt that his views had been 'completely vindicated '. It is sad that all this has now proved to be the only area of Le Gros's work in which discoveries reported soon after his death have shown that he too was guilty of those very faults he was quick to discern in the work of Keith and Wood Jones. And here lies the paradox of his achievements. British anatomy has had a long reputation of being dominated by the voice of authority. With the death of Elliot Smith and the retirement of Keith, Le Gros had become the leader of British anatomists, and the arbiter of anatomical pronouncements. Keith had retired from his post at the College of Surgeons in 1933; Elliot Smith had suffered a stroke at the end of 1932 and died in 1937. Woollard, Elliot Smith's successor, and a man much admired by Le Gros, had died suddenly in 1939. Wood Jones, although he still occupied the Chair of Anatomy in Manchester, was judged by Le Gros to be an 'individualist' who not only lacked an interest in social activities but was also little concerned with anything except his own researches. Justifiably and not surprisingly the mantle of leader ship of British anatomy had fallen on Le Gros's shoulders. At the young age of 44, and little more than fifteen years after he had been appointed head of an anatomical department without any previous academic experience, he had assumed the leadership of British anatomy, a subject which in its classical form had unfortunately become something of a backwater. It is difficult to avoid the judgement that had he not been so sensitive to comment which was adverse to his own views, the reverberations of the posthumous and accidental demo lition of the Australopithecine thesis, which he maintained and expounded so forcibly right up to the time of his death, might prove to be far less reaching than they are likely to become.
G eneral
Le Gros was a complex and contradictory character. To many he showed kindness and generosity; to some he was a kind of father-figure; to others he appeared cold, reserved and changeable. He wanted to be admired, and it rankled when some whose esteem he sought, for example Wood Jones, denied it.
He reacted sharply to criticism, and responded, even if with different tactics, in the same way that, according to his autobiography, he regretted in others. He was often ill at ease with strangers. The ambitious course on which he had embarked at school had proved enormously successful, but at the cost of periods of great psychological stress. He has bared his soul so openly in his autobiography that one is tempted to conclude that for Le Gros challenge threatened a very hard-won and precarious assurance, and that this more than anything else made him so fiercely defensive of his views.
In spite, however, of his self-confessed 'nerves', Le Gros was a first-rate teacher and lecturer. He knew how to simplify, and he knew that the vast majority of students always begin their medical studies in a haze about the nature of the new world of knowledge they are about to enter. His of the body is a valuable students' guide, and has deservedly gone through several editions. He also revised an old practical anatomy book which had originally been written by Parsons and Wright; but, as he admits in his autobiography, this work was not a success. After the war, Le Gros was instrumental in resurrecting a lapsed Readership in Physical Anthropology and, through J. S. Weiner, in shifting the emphasis of the subject in a functional direction. It was Weiner who interested Le Gros in the idea that the Piltdown remains were a 'plant'. The results of their subsequent and interesting enquiry were written up in the book The Piltdown forgery, the name of Oakley joining theirs in the list of authors. During the war Le Gros worked partly on his own, and partly with Dr Graham Weddell, first on problems of muscle and nerve regeneration, and then on ergonomics. After the war, the latter subject was for a time kept alive in an M.R.C. unit on Climatic and Working Efficiency, with Le Gros as Honorary Director.
Le Gros served an ancient anatomical tradition with great distinction. The bulk of his work was morphological in character, and he was little involved in the modern revolution in biology that has come about through the emergence of molecular biology, through developments in immunological and biochemical analysis, and through the elaborations of experimental and numerical techniques generally, and some of which have transformed certain areas of anatomy as much as any other branch of biological science. His achievement is therefore to be found in his consolidation of the foundations of structural anatomy. For this he well deserved the many honours which were bestowed upon himthe presidency of the International Anatomical Congress in 1950, of the Anatomical Society in 1952, of the British Association for the Advancement of Science in 1961, the honorary membership of foreign academies, the Royal Medal of the Royal Society in 1961, several honorary degrees, and the accolade of knighthood in 1955 . In 1954 Proc. zool 1053 Proc. zool -1074 Proc. zool . 1925 On the skull of Tupaia. Proc. zool. Soc. Lond. 1925 (1) Lond. 1926 (1) , 445-454. On the anatomy of the Pen-tailed tree-shrew ( lowii). Proc. zool. Soc. Lond. 1926 (2), 1179 -1309 . 1927 Description of the cerebral hemispheres of the brain of a gorilla (John Daniels II).
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